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(Si) Steering column clamping mechanism. 

(57) A rake and reach adjustable steering column 
(1) is secured in its desired location by means of 
a clamping mechanism (2). The clamping 
mechanism includes a cam (10) on camming 
surfaces on which rollers (11) held in a body 
(13) freely run. A bolt (15) extends from the cam 
and roller arrangement through a mounting 
bracket (6) for the steering column and through 
a member (16) fixed to the steering column (3). 

The body (13) is rotatable by a handle (14) 
which, through the cam and roller arrangement 
causes thrust washers (22) and other parts (10, 
20) to release and clamp the steering column in 
position. 
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This invention relates to a steering column clamp- 
ing mechanism for an adjustable steering column. 

A steering column clamping mechanism is known 
from EP-A-O 242 928 which clamps a housing of an 
adjustable steering column perpendicularly to the 
longitudinal direction of the steering column. That 
mechanism comprises a clamping bolt and a lever by 
which the bolt can be tensioned and the column hous- 
ing fixed, there being a spring-loaded element be- 
tween the housing and bolt with the lever and bolt be- 
ing coupled by pins whose centre lines cross that of 
the bolt when it is in released condition. The pins are 
provided between a cup fixed to the bolt and the lev- 
er, the pins being longer than the distance, measured 
in the longitudinal direction, between the cup and lev- 
er in the released condition of the bolt, a limited de- 
gree of tilting of the pins on their supporting points 
being possible. 

According to one aspect of the present invention, 
there is provided a steering column clamping mecha- 
nism for an adjustable steering column, the mecha- 
nism in an undamped condition allowing movement 
of the column in an axial direction and/or tilting move- 
ment and in a clamped condition serving to prevent 
said movement, and the mechanism having an ac- 
tuating member including a cam and roller arrange- 
ment to create said clamped and undamped condi- 
tions and comprising an actuating member having at 
least two roller members thereon and a cam member 
in rolling engagement with the roller members, the 
cam member having cam tracks for the roller mem- 
bers, characterised in that each track has a first zone, 
a second zone and a third zone, the third zone being 
between the first zone and the second zone, the first 
zone being lower than the second zone and the third 
zone being higher than the second zone, and the first 
zone corresponding to the undamped condition and 
the second zone corresponding to the damped con- 
dition. 

According to another aspect of the present inven- 
tion, there is provided a steering column damping 
mechanism for an adjustable steering column, the 
mechanism having an undamped condition allowing 
movement of the steering column in an axial direction 
and/or tilting movement and having a damped con- 
dition preventing movement of the steering column, 
the mechanism comprising a steering column mount- 
ing bracket having two sides extending beyond the 
steering column; a saddle-like steering column retain- 
er member fixed to the steering column and having 
two sides extending away from the steering column; 
and a bolt arrangement coupling the steering column 
mounting bracket and the steering column retainer 
member, the bolt arrangement including a bolt, an ac- 
tuating member, a cam member, rolling members in 
rolling engagement with the cam member and the ac- 
tuating member and a plurality of clamping members, 
the actuating member being rotatable about an axis 



extending through the bolt; the sides of the steering 
column mounting bracket and the sides of the steer- 
ing column retainer member resiliently biasing the 
damping members into engagement with the steer- 
5 ing column mounting bracket and the steering column 
retainer member when the clamping mechanism is in 
the clamped condition. 

The invention also extends to an adjustable 
steering column incorporating a clamping mechanism 
w essentially as just defined. 

The first zone of the cam surface track provides 
a low spot for the rollers, which is t he undamped con- 
dition of the mechanism, and the second zone a high- 
er spot for the rollers, which provides the clamped 
15 condition of the mechanism. The third zone provides 
an even higher spot between the former two spots, 
thereby to provide an over-pressure run-in for the roll- 
er members to be urged by the cam member into the 
position where the mechanism is in its clamped con- 
20 dition. The roller members can run freely on pins 
mounted in the body. 

For a better understanding of the invention and 
to show how the same may be carried into effect, ref- 
erence will now be made, by way of example, to the 
25 accompanying drawings, in which:- 

Figure 1 is a diagrammatic side view of an adjust- 
able steering column incorporating a clamping 
mechanism, 

Figure 2 is a diagrammatic sectional view show- 
30 ing the steering column with its clamping mech- 

anism in more detail, 

Figure 3 is a diagrammatic perspective view of a 
cam of a cam means of the damping mechanism, 
Figure 4 is a diagrammatic view of the cam 
35 viewed in the direction of A in Figure 3 and show- 

ing possible locations of a roller of the cam 
means, 

Figure 5 is a diagrammatic perspective view of 
the assembled cam and roller arrangement, 
40 Figure 6 is a diagrammatic exploded view of part 

of the clamping mechanism to illustrate how the 
steering column can be reach-adjustable, and 
Figure 7 is a diagrammatic perspective view of a 
steering column mounting bracket and part of the 
45 clamping mechanism to illustrate how the steer- 

ing column can be rake adjustable. 
Referring to the drawings, Figure 1 illustrates a 
rake and reach adjustable steering column, i.e. one in 
which a steering wheel 1 can be tilted in the directions 
so of the double arrow A and/or adjusted parallel to the 
longitudinal axis of the steering column in the direc- 
tions indicated by the double arrow B respectively. 
The steering column is held in its desired location by 
means of a damping mechanism 2. 
55 The steering column diagrammatically illustrated 

in Figure 1 by reference numeral 3 (with other possi- 
ble rake positions thereof) is mounted by means of 
steering column mounting points 4 and 5 in a vehide. 
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The steering column mounting point 5 includes a 
mounting bracket 6, which is also illustrated in Fig- 
ures 2 and 7. 

Figure 1 also shows a steering column pivot point 
7 about which the steering column and steering wheel 5 
are rake adjustable, and a steering box 8. 

As best shown in Figure 2, the steering column 
clamping mechanism 2 is formed around the mount- 
ing bracket 6 and includes a cam means 9 in the form 
of a cam and roller arrangement with a cam 10 and 10 
at least two rollers 11 freely running on axles 12 co- 
axially mounted in a body 13 which is rotatable about 
an axis at right angles to the axles 12. A handle 14 is 
connected to the body 13 to effect rotation thereof to 
move the clamping mechanism 2 between clamped 15 
and undamped conditions. In Figure 1, the handle 14 
depicted in full lines indicates the clamped position, 
whereas the undamped position is illustrated in 
dashed lines. A bolt 1 5 or other member is secured in 
the body 1 3 and extends co-axially with the axis of ro- 20 
tat ion of the body 13. 

As shown in Figures 2 and 6, a saddle-like steer- 
ing column retainer member 16 is welded to the un- 
derside of the steering column 3 and is provided with 
two longitudinal slots 16A, through which the bolt 15 25 
passes, thereby allowing movement of the steering 
column 3 parallel to its axis about the bolt 15. 

Figures 2 and 7 illustrate that the mounting 
bracket 6 is provided with two slots 6A, which extend 
at right angles to the slots 16Aand through which the 30 
bolt 15 also passes. The slots 6A allow the tilting 
movement of the steering column 3 relative to the 
bracket 6 about the double arrow A in Figure 1. 

The bolt 15 or other member extends through the 
bracket 6 from the body 1 3 end of the clamping mech- 35 
anism and ends in a screwthread 17 with a nut 18 
which tightens the mechanism to bring the rollers 11 
into rolling contact with the cam 10. A roller bearing 
19 is provided to allow rotation of the bolt 15 relative 
to a part 20. The part 20, which corresponds to the 40 
cam 10 on the opposite side of the bracket 6 (which 
is likewise constructed on the side concerned) has a 
rectangular protrusion 21 which fits in the slot 6A of 
the bracket 6 so that, when the mechanism is in its 
undamped condition, the part 20 and the cam 10 can 45 
slide in their slots 6A for rake adjustment of the steer- 
ing column. 

A pair of thrust washers 22 are provided with a 
clearance fit about the bolt 15 adjacent respective in- 
ternal faces of the mounting bracket 6 and each so 
thrust washer 22 is provided with a rectangular pro- 
trusion 23 which is slidably mounted in the respective 
slots 16Aof the saddle-like steering column retainer 
member 16. This latter construction allows for the 
movement of the steering column 3 in the direction of 55 
its axis when the clamping mechanism is in its un- 
damped condition for reach adjustment of the steer- 
ing column. 



Figures 3 to 5 show the cam and roller arrange- 
ment of the clamping mechanism and it will be seen 
that the cam 10 has cam tracks 10A on one face of 
the cam, each providing for a respective roller 11a 
first zone which is a low spot 10B for the clamping 
mechanism undamped condition, a second zone 
which is a higher spot 10C for the clamping mecha- 
nism damped condition and a third zone between the 
first and second zones forming an even higher spot 
1 0D over which each roller 11 has to run to reach the 
clamped condition, this higher spot 10D thereby pro- 
viding means urging and serving to retain by force the 
rollers 11 seated in the spots 10B and 10C. Thus, a 
certain amount of resistance has to be overcome, us- 
ing the handle 14, to rotate the body 13 and therefore 
the rollers 11 to bring the clamping mechanism into 
and out of the clamped condition. The sides of the 
bracket 6 and the member 16 have sufficient resil- 
ience in themselves to allow the rollers 11 to run over 
their high spots 10D. 

The rollers 11 themselves can be mounted as il- 
lustrated on individual axles 12 slotted in the body 13 
or, for example, a single axle 12 can be inserted 
through the side of the body 13 through an aperture 
13A (Figure 5) in the side of the body 13, thereby 
mounting both rollers on a single axle. 

When the damping mechanism is in its clamped 
condition, the parts 10, 20 and 22 are pressed 
against the sides of the parts 6 and 16 as described 
hereinabove in order to prevent reach and rake ad- 
justment of the steering column 3 and its steering 
wheel 1. 



Claims 

1. A steering column clamping mechanism (2) for an 
adjustable steering column (3), the mechanism in 
an undamped condition allowing movement of 
the column in an axial direction and/or tilting 
movement and in a clamped condition serving to 
prevent said movement, and the mechanism hav- 
ing an actuating member including a cam and 
roller arrangement to create said damped and 
undamped conditions and comprising an actuat- 
ing member (9) having at least two roller mem- 
bers (11) thereon and a cam member (10) in roll- 
ing engagement with the roller members, the 
cam member having cam tracks (10A) for the roll- 
er members, characterised in that each track has 
a first zone (10B), a second zone (10C) and a 
third zone (10D), the third zone being between 
the first zone and the second zone, the first zone 
being lower than the second zone and the third 
zone being higher than the second zone, and the 
first zone corresponding to the undamped con- 
dition and the second zone corresponding to the 
clamped condition. 
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2. A mechanism according to claim 1, wherein the 
actuating member (9) includes a body (13) rotat- 
able about an axis extending through the cam 
member. 



said bracket is slotted to allow passage of said 
bolttherethrough, the direction of the or each slot 
(6A) extending in a direction to allow said tilting 
movement 



4. 



A mechanism according to claim 2, wherein the 
roller members travel in a circular path in the cam 
tracks, the axis of the circular path being the 
same as the body axis. 

A mechanism according to claim 3, wherein said 
roller members run freely on pins (12) mounted 
in said actuating member. 



8. 



5. A mechanism according to claim 2, 3 or 4, where- 
in a bolt (15) is held in said body, extends co-ax- 
ially with the axis of rotation of said body and 
passes through the cam member and through a 
bracket (6) serving to support the steering col- 
umn (3) on a mounting point (5) and also through 
a steering column retainer member (16) fixed to 
the steering column and through parts (6) which 
cause the member to be clamped relatively to the 
bracket when the clamping mechanism is in its 
clamped condition and to allow movement of the 
member relatively to the bracket when the mech- 
anism is in its undamped condition. 

6. A steering column clamping mechanism for an 
adjustable steering column (3), the mechanism 
having an undamped condition allowing move- 
ment of the steering column in an axial direction 
and/or tilting movement and having a clamped 
condition preventing movement of the steering 
column, the mechanism comprising a steering 
column mounting bracket (6) having two sides 
extending beyond the steering column; a saddle- 
like steering column retainer member (16) fixed 
to the steering column and having two sides ex- 
tending away from the steering column; and a 
bolt arrangement coupling the steering column 
mounting bracket and the steering column retain- 
er member, the bolt arrangement induding a bolt 
(15), an actuating member (9), a cam member 
(10), rolling members (11) in rolling engagement 
with the cam member and the actuating member 
and a plurality of damping members (1 0, 22), the 
actuating member being rotatable about an axis 
extending through the bolt; the sides of the steer- 
ing column mounting bracket (6) and the sides of 
the steering column retainer member (16) resil- 
iency biasing the damping members into en- 
gagement with the steering column mounting 
bracket and the steering column retainer member 
when the clamping mechanism is in the damped 
condition. 
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A mechanism according to claim 5, 6 or 7, where- 
in said steering column retainer member is slot- 
ted to allow passage of said bolt, the or each slot 
(16A) extending in a direction to allow said move- 
ment of the steering column in an axial direction. 

An adjustable steering column incorporating a 
clamping mechanism according to any one of the 
preceding claims. 
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7. A mechanism according to daim 5 or 6, wherein 
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